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ABSTRACT 
During May and June, 1972, Department biologists made an ecological 
' investigation in the vicinity of the discharge from Orange County 
Sanitation District off the mouth of the Santa h a  River. The sur- 
vey consisted of 30 random benthic grab stations positioned within 
one mile of the discharge site, 8 bottom trawls, and underwater 
observations of the new and old discharge pipes. 
Abundance of polychaete worms in the grab samples indicates an area 
of enrichment adjacent.to the diffuser in a northwest direction 
from the outfall. 
Trawl data show fish species composition and abundance comparable 
to previous monitoring surveys except for a high density at one 
station about one mile northwest of the outfall. 
Diving observations revealed normal biotic assemblages for this 
section of coast, however, previously noted growths of gorgonian 
corals at one station area were found in reduced numbers. 
11. Marine Resources Administrative Report No. 73-10, November 1973 
- 
21 California State Fisheries Laboratory, Marine Resources Region, 
- 
350 Golden Shore, Long Beach, California 90802 
INTRODUCTION . 
The C a l i f o r n i a  Department of F i s h  and Game and t h e  S t a t e  Water 
Resources Cont ro l  Board (through Regional Board i i8, Orange County) en tered  
i n t o  an agreement whereby t h e  Department conducted a  s u b t i d a l  e c o l o g i c a l  
i n v e s t i g a t i o n  of t h e  marine environment i n  t h e  v i c i n i t y  of Orange County 
S a n i t a t i o n  D i s t r i c t ' s  Ocean O u t f a l l  No. 2 .  The ob ' jec t ive  of t h e  s tudy 
was t o  provide  t h e  Regional Water Qua l i t y  Control  Board w i t h  d a t a  t o  
a s s i s t  them i n  eva lua t ing  t h e  e f f e c t s  of t h e  d ischarge  on t h e  marine en- 
vironment and i n  eva lua t ing  t h e  cont inuous monitor ing program conducted 
by t h e  s a n i t a t i o n  d i s t r i c t .  
' The survey included:  ( i )  a  s e r i e s  of t r a w l s  made i n  t h e  same 
s t a t i o n  a r e a s  t rawled q u a r t e r l y  by r e p r e s e n t a t i v e s  of t h e  s a n i t a t i o n  
d i s t r i c t ;  ( i i )  ben th i c  grab samples taken w i t h i n  one mi le  of t h e  d i scha rge  
s i t e ;  ( i i i )  depth p r o f i l e s '  of temperature and d i s so lved .  oxygen l e v e l s  
near  t h e  d i scha rge  s i t e  and; ( i v )  d iv ing  s t a t i o n s  on both d i scha rge  p i p e s  
i n  shal low depths .  F i e l d  work was done from t h e  ~ e p a r t m e n t ' s  28m (92 f t )  
r e sea rch  v e s s e l  KELP BASS and t h e  30m (100 f t )  r e s e a r c h  v e s s e l  N . B .  SCOFIELD. 
The S t a t e  Water Resources Control  Board reimbursed t h e  Department f o r  
p a r t  of t h e  expenses i ncu r red  during t h i s  s tudy .  
Area Desc r ip t ion  
The Orange County S a n i t a t i o n  D i s t r i c t ' s  O u t f a l l  No. 2  l i e s  approxi- 
mately 6.4 km (4 mi les )  o f f s h o r e  from t h e  mouth of t h e  Santa Ana River  
-between Huntington Beach and Newport Beach ( ~ i g u r e  i). The 305 cm (120 
inch) diameter  p i p e  te rmina tes  i n  a  0 .8 km (0.5 mile)  long d i f f u s e r  
s e c t i o n  i n  approximately 61m (200 f t )  of water .  The d i scha rge  r a t e  
averages about  80 m i l l i o n  g a l l o n s  per  day (MGD). 

O u t f a l l  No. 1 (18m (60 f t )  deep) i s  no longer  i n  gene ra l  u se  and i s  
kept  a t  a  minimum flow t o  prevent  sanding i n  and t o  prevent  f o u l i n g  by 
marine organisms w i t h i n  t h e  p ipe .  It i s  maintained f o r  emergency maximum 
flow cond i t i ons .  
The s u b s t r a t e  nea r  t h e  new o u t f a l l  terminus p r i m a r i l y  c o n s i s t s  of 
s o f t  sandy mud w i t h  a  few hard bottom a r e a s  p re sen t  a s  evidenced by some 
rock dwel l ing  s p e c i e s  appearing i n  t h e  t r awl  ca tches .  
BENTHIC TRAWL STATIONS 
Methods 
Eight  t r a w l  s t a t i o n s  were occupied on June 19 ,  1972 ranging i n  depth 
from 15  t o  146m (50 t o  480 f t )  (Table 1 ) .  Trawling s i t e s  and d i r e c t i o n s  
followed t h e  sampling p l a n  e s t a b l i s h e d  by r e p r e s e n t a t i v e s  of Orange 
County S a n i t a t i o n  D i s t r i c t  a s  p a r t  of t h e i r  monitor ing program. 
Trawls were conducted from t h e  N.  B. SCOFIELD us ing  a  12m (40 f t )  
shrimp t r a w l  w i th  a  3.8 cm (1% inch)  mesh body and a  1 .3  cm (% inch)  mesh 
l i n e r .  The n e t  was r igged wi th  4  aluminum f l o a t s  on t h e  headrope, 0.9m 
by 1.5m ( 3  f t  by 5 f t )  meta l  doors a t t ached  3.7m (2 fathoms) from t h e  wings, 
and a  t i c k l e r  cha in .  Trawls were 5 minutes i n  d u r a t i o n  measured from t h e  
time t h e  n e t  touched bottom t o  t h e  i n i t i a t i o n  of r e t r i e v a l .  
Standard l eng th  measurements of a l l  f i s h e s  captured  were made i n ' t h e  
l a b o r a t o r y  and a l l  i n v e r t e b r a t e s  u n i d e n t i f i a b l e  i n  t h e  f i e l d  were brought 
t o  t h e  l abo ra to ry  f o r  p o s i t i v e  i d e n t i f i c a t i o n .  A l l  f i s h e s  were examined 
f o r  e x t e r n a l  abnorma l i t i e s  ( i . e . ,  f i n  e ros ion ,  ambicolora t ion ,  e t c . ) .  
Resu l t s  
A t o t a l  of 966 f i s h  r e p r e s e n t i n g  34 s p e c i e s  was c o l l e c t e d  dur ing  
t r awl ing  ope ra t ions .  The most abundant f i s h e s ,  r e s p e c t i v e l y ,  were ha l f -  
banded rock f i sh ,  Sebastes semicinctus, pink  seaperch ,  ZaZembius rosaceus 

Dover sole, Microstomus pacificus, queenf ish, Seriphus ;poZitus, Pacific 
sanddab, Citharichthys sordidus, California tonguefish, Symphurus atricauda, 
speckled sanddab, Citharichthys stigrnaeus, English sole, Parophqs vetulus, 
white perch, Phanerodon furcatus, and calico rockfish, Sebastes daZZi 
(Table 2). These ten species comprise approximately 88% of the total fish 
catch. 
Only ten species were taken at four or more stations. These most 
commonly collected fish comprising 78% of the catch were: Dover sole, 
- 
halfbanded rockfish, pink seaperch, Pacific sanddab, English sole, 
California tonguefish, speckled sanddab, plainfin midshipman, Porichthys 
notatus, yellowchin sculpin, IceZinus quadriceriatus, and calico rockfish. 
The number of fish species per station ranged from 8 (Station T-0) 
to 16 (Station T-4) while total numbers of fish ranged from 23 (Station T-3) 
to 292 (Station T-1) (Table 3). The highest density of fish was indicated 
in the area immediately NW of the discharge. 
Fish species diversity, using the Brillouin Index, 
was computed for each of the trawls. An unhealthy biota would generally be 
characterized by a small number of species and a large number of individuals 
which is, in turn, reflected by a low'measure of diversity. Diversity was 
lowestoat Station T-OC and highest at Station T-3. The shallowest stations 
(T-0 and T-OC) had the lowest diversity indicies but diversity had no 
apparent relationship with proximity to the outfall terminus. 
I Evidence of external abnormalities was noted in 1.6% of the fishes 
captured (Table 4). The most commonly afflicted species was California 
tonguefish (11.6%). Six of the 15 afflicted fish were caught at Stations 
T-1, T-2, and T-3 near the discharge. 
TABLE 2. Abundance and station distribution of fishes caught in trawling operations, in the vicinity of Orange 
County Sanitation District's ocean outfall, June 19, 1972. 
Station and Abundance 
Scientific and common names T-0 T-OC T-1 T-2 T-3 T-4 T-5 T-6 
SYNODONTIDAE 
Synodus Zucioceps - California lizardfish 
SCIAENIDAE 
Genyonernus Zineatus - white croaker 
Seriphus pol i tus  - queenfish 
EMBIOTOCIDAE 
Cymatogaster aggregata - shiner perch 
Phanerodon furcatus - white seaperch 
ZaZembius rosaceus - pink seaperch 
SCORPAEN IDAE 
Sebastes chzorostictus - greenspotted rockfish 
S. d a l l i  - calico rockfish 
S. elongatus - greenstriped rockfish 
S. goodei - chilipepper 
S. jordani - shortbelly rockfish 
S.  Zevis - cow rockfish 
S. miniatus - vermilion rockfish 
S. pauc i~p in i s  - bocaccio 
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TABLE 3 .  Number of S p e c i e s  and I n d i v i d u a l s  Caught i n  Trawls  n e a r  Orange 
County S a n i t a t i o n  D i s t r i c t  's Ocean Outf a l l ,  J u n e  1 9 ,  1972. 
S t a t i o n  T-0 T-OC T-1 T-2 T-3 T-4 T-5 T-6 
FISHES 
No. S p e c i e s  8 9 1 4  11 1 2  1 6  1 4  1 0  
No. i n d i v i d u a l s  59 134 292 132 23 1 5 6  76 94 
S p e c i e s  d i v e r  s i t y *  1 . 7 2  1 .63 2.29 2.05 3 . 5 1  2.97 3 . 0 0  1 .98  
INVERTEBRATES 
No. S p e c i e s  
No. i n d i v i d u a l s  3 9  17  103  8 8  72  96 1 6 1  207 
TOTAL 
NO.. s p e c i e s  
No .  i n d i v i d u a l s  98 151  395 220 95 252 237 3 0 1  
* S p e c i e s  d i v e r s i t y  was c a l c u l a t e d  u s i n g  t h e  B r i l l o u i n  index ,  
TABLE 4. Ex te rna l  Abnormali t ies  on F i s h  Caught During Trawling 
Operat ions near  Orange County S a n i t a t i o n  D i s t r i c t ' s  
Discharge off Huntington Beach, June 1 9 ,  197 2. 
Spec ies  S t a t  ion  Standard l e n g t h  (mm) Abnormality 
Genyonemus Zineatus T-OC 2 00 f i n  e r o s i o n  
T-OC 13 4 f i n  e r o s i o n  
T-4 160 f i n  e ros ion  
Sehzstes miniatus T-1 1 8  0  f i n  e r o s i o n  
Sebastes semicinctus T-4 117 f i n  e r o s i o n  
ZaZembius rosaceus 
Synphw?-cs atricauda 
Parophrys vetuZus T-4 ' 
PZacronichthys verticaZis T-0 
Microstamus pacificus.  T-1 
def orm ed s p i n e  
f i n  e r o s i o n  
ambicolorat  i o n  
damaged eye 
f i n .  e r o s i o n  
f i n  e r o s i o n  
f i n  e ros ion  
f i n  e r o s i o n  
f i n  e r o s i o n  
deformed s p i n e  
The c a t c h  of 768 i n v e r t e b r a t e s  d u r i n g  t r a w l i n g  o p e r a t i o n s  was dominated 
by 5  of t h e  25 s p e c i e s  c a p t u r e d  (Tab le  5 ) .  These  5  s p e c i e s  made up 88% 
of t h e  t o t a l .  
The sand s t a r ,  A s t r o p e c t i n  v e r r i Z Z i  was t h e  o n l y  i n v e r t e b r a t e  s p e c i e s  
c a p t u r e d  a t  a l l  s t a t i o n s  and was most abundant  a t  S t a t i o n  T-4. The l a r g e  
c a t c h  of u rch ins ,  AZZocentrotus fragizis, was l i m i t e d  t o  S t a t i o n s  T-2, 
T-5, and T-6. 
P a r a s t i c h o p u s  s p .  ( a  s e a  cucumber) was l i m i t e d  t o  t h e  i n t e r m e d i a t e  
d e p t h s  w h i l e  t h e  shr imp,  E u s i c y o n i a  s p .  was p r e s e n t  i n  c a t c h e s  from a l l  
b u t  t h e  two s h a l l o w  S t a t i o n s  T-0 and T-OC. 
S t a t i o n  T-6 r e v e a l e d  t h e  h i g h e s t  number of i n v e r t e b r a t e  s p e c i e s  and 
i n d i v i d u a l s  w h i l e  t h e  s h a l l o w e s t  s t a t i o n s  (T-0 and T-OC) had t h e  lowes t  
c a t c h .  
BENTHIC GRAB STATIONS 
Methods 
A s e r i e s  of 30 b e n t h i c  g r a b s  was made w i t h i n  1 .6  km ( 1  m i l e )  of 
2 .  t h e  d i f f u s e r  s e c t i o n  u s i n g  a 1/20m ponar  g rab .  The d i s c h a r g e  l i n e  and 
d i f f u s e r  s e c t i o n  were  l o c a t e d  by f a t h o m e t e r  t r a c i n g s  and marked by anchored 
buoys.  At t h i s  t i m e  we d i s c o v e r e d  t h a t  t h e  d i f f u s e r  s e c t i o n  had a  s l i g h t  
dog leg  bend. 
Grab s t a t i o n s  were  e s t a b l i s h e d  a l o n g  6 c o n c e n t r i c  s t r a t a  (A th rough  F) 
e n c i r c l i n g . t h e  d i f f u s e r .  S t r a t u m  A was immediately a d j a c e n t  t o  t h e  
d i f f u s e r  p i p e  w h i l e  s t r a t a  B th rough  F  were  c o n c e n t r i c  o v a l s  0 .1 ,  0 . 2 ,  
0 .4 ,  0 .6 ,  and 1 . 0  m i l e  r e s p e c t i v e l y  from t h e  d i f f u s e r  ( F i g u r e  1 ) .  Thus,  
a l l  p o i n t s  a l o n g  each  s t r a t u m  were  e q u a d i s t a n t  from t h e  d i s c h a r g e .  
Each s t r a t u m  was e q u a l l y  d i v i d e d  i n t o  1 2  s t a t i o n s .  S t r a t u m  A was 
numbered from wes t  t o  east,  w h i l e  s t r a t a  B th rough  F were  numbered i n  a  
clock-wise f a s h i o n .  F i v e  s t a t i o n s  were  t h e n  chosen a t  random from each 
TABLE 5. l.lost Abundant  I n v e r t e b r a t e s  C3pturec! Dur inp  T r a w l i n g  O p e r a t i o n s  
n e a r  Oran{:e County Sarti  h a t i o n  Distl-ict 's Ocean Out£ a l l  
June 19 ,  1 9 7 7  
Common Number o f  P e r c e n t  o f  
S p e c i e s  i n d i v j d u a l s  t o t a l  c a t c h  naI'le - - - - - - -  
AZlocentratus f rag i l i s  s e a  u r c h i n  , 204 26.6 
Astropectin ve r r i  l Z i  s a n d  s t a r  194 25.3 
Eusicgonia s p .  r i d g e  b a c k  prawn 135 17 .6  
Pnras tichopus s p  . sea cucumber 99 1 2 . 9  
Petalaster foZio Zata s e a  s t a r  ' !+5 5 .9  
T o t a l  677 88.3 
s t r a t u m  and sampled w i t h  t h e  g r a b .  
The b e n t h i c  samples  c o l l e c t e d  were  washed th rough  a  1 . 0  mm s c r e e n ,  
and p r e s e r v e d  i n  10% formaldehyde s o l u t i o n  p r i o r  t o  s o r t i n g .  A l l  s o r t i n g  
was performed i n  t h e  l a b o r a t o r y  under  d i s s e c t i n g  mic roscopes .  P o l y c h a e t e s  
and Ophiuro ids  were  t h e  o n l y  g roups  i d e n t i f i e d  t o  s p e c i e s  l e v e l .  
R e s u l t s  
S t a t i o n s  sampled w i t h  t h e  Ponar g r a b  ranged  i n  d e p t h s  f rom 42m 
(138 f t )  ( S t a t i o n  F-1) t o  141m (462 f t )  ( S t a t i o n  F-8), however, most were  
between 55m (180 f t )  and 73m (240 f  t )  deep (Tab le  6 ) .  
The most common sediment  t y p e  was a  g r a y  o r  green-brown mud w i t h  
a r e a s  o r  s t r e a k s  of b l a c k  under a  1 t o  2 cm s u r f a c e  l a y e r  o f  l i g h t  s e d i -  
ment. Sample volumes v a r i e d  between 1 . 0  and 3.5 l i t e r s .  
A t o t a l  o f  8476 an imals  was c o l l e c t e d  f rom t h e  30 g rab  samples .  
P o l y c h a e t e  worms and pelecypod m o l l u s c s  were  t h e  most numerous a n i m a l s ,  
a c c o u n t i n g  f o r  48 and 26% r e s p e c t i v e l y  of t h e  t o t a l .  A comple te  l i s t i n g  
o f  an imals  t a k e n  i n  Ponar g rab  samples  is  p r e s e n t e d  i n  Appendic ies  B-1 
through .B-6. 
T o t a l  numbers o f  an imals  p e r  s t a t i o n  ranged f rom 142 ( S t a t i o n  E-1) t o  
540 ( S t a t i o n  A-5). The h i g h e s t  numbers p e r  s t a t i o n  a p p e a r  t o  b e ,  w i t h  
few e x c e p t i o n s ,  t h o s e  most i n f l u e n c e d  by t h e  w a s t e  f i e l d  ( F i g u r e  2 ) .  
It a p p e a r s  t h a t  t h i s  e f f e c t  e x t e n d s  f rom t h e  d i f f u s e r  i n  a  NW d i r e c t i o n .  
The a n i m a l s  most r e s p o n s i b l e  f o r  t h e  i n c r e a s e d  d e n s i t y  a t  t h e s e  
s t a t i o n s  a r e  t h e  p o l y c h a e t e  worms, Tharyx spp .  and Capitita mbise ta .  
The p a t t e r n  o f  i n c r e a s e d  d e n s i t y  f o r  t h e s e  p o l y c h a e t e s  e x t e n d s  from t h e  
d i f f u s e r  area i n  a NW d i r e c t i o n  ( F i g u r e s  3 and 4 ) .  
I n  s i t u  d e t e r m i n a t i o n s  of w a t e r  t e m p e r a t u r e  and d i s s o l v e d  oxygen were  
made a t  s e l e c t e d  s t a t i o n s  i n  s t ra ta  A, B ,  C ,  E ,  and a t  a c o n t r o l  s t a t i o n  
6.4 km ( 4  m i l e s )  239' t r u e  from t h e  o u t f a l l .  Measurements were  made w i t h  a 
- 
Martek Model DOA i n  s i t u  d i s s o l v e d  oxygen moni to r .  Recorded d e p t h s  o v e r  
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